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CLAIMS 



[Claim(s)] 

[Claim 1] It is the glide head for magnetic disks which the magnetic disk which maintains the necessary flying height and 
rotates the air bearing surface (ABS side) of a slider is made to carry out opposite arrangement, and is characterized by said 
piezoelectric device fixing in one to said slider which prepared the overhang section in the glide head for magnetic disks 
which detects contact or a collision with said magnetic-disk side and ABS side with the output voltage of the piezoelectric 
device which fixed to the slider. 

[Claim 2] It is the glide head for magnetic disks characterized by a part overflowing and fixing from the overhang section of 
said slider while said piezoelectric device is arranged in claim 1 at medium outflow one end. 

[Claim 3] The glide head for magnetic disks characterized by arranging a balance weight to the opposite side of the fixing 
location of said piezoelectric device in claims 1 or 2. 

[Claim 4] It is the glide head for magnetic disks by which it is attaching [ in claim 1 thru/or either of 3, expose the electrode 
of said piezoelectric device in said flash section, and ]-lead wire for detection characterized. 

[Claim 5] It is the glide head for magnetic disks characterized by said piezoelectric device operating below with resonance 
frequency in claim 1 thru/or either of 4. 

[Claim 6] The glide head for magnetic disks characterized by giving the function of a balance weight to the opposite side 
which fixed the piezoelectric device in claim 3. 

[Claim 7] The glide head for magnetic disks characterized by fixing a piezoelectric device at least to one side in claims 1 or 2 
while preparing said overhang section in the both sides of a slider. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the configuration of the glide head used for manufacture inspection of a 
magnetic disk etc., and relates to the glide head for magnetic disks in which the piezoelectric device which detects a minute 
projection or a minute foreign matter beyond the value of standard which exists in the magnetic-disk front face after 
membrane formation especially etc. with sufficient sensibility was carried. 
[0002] 

[Description of the Prior Art] Like common knowledge, the magnetic disk used for a hard disk drive unit forms a magnetic 
medium in disc-like nonmagnetic material substrate front faces, such as glass or aluminum, and is used as a record medium 
of the magnetic storage which records or reads information by the magnetic head. If the production process of a magnetic 
disk is described briefly, after processing a substrate front face flat and smooth first, sequential formation of the substrate 
film, a magnetic film, the protective coat, etc. is carried out, and after these membrane formation membrane formation 
processes are completed, it goes into the finishing process of a magnetic-disk side. This process is performed in order to 
secure the smooth nature on the front face of a magnetic disk. If the projection or irregularity beyond default value is shown 
in a magnetic-disk front face, since it will cause destruction of data, and unusual consumption of the ABS side of the 
magnetic head or will become the cause of reducing a CSS (contact start and stop) property remarkably, it is a process 
important in respect of dependability reservation. 

[0003] Now, at a finishing process, the head of the special structure called a BANISHU head is used. Structurally, although 
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the same geometry is mostly made with the surfacing mold magnetic head, the air bearing surface (ABS side) of a slider 
**** special configuration processing, and it has convenient structure for removal of a projection etc. as indicated by the 
United States patent official report No. 4845816, for example. By sliding this BANISHU head over the whole surface of a 
magnetic disk, an unnecessary minute projection, unnecessary dust, etc. on the front face of a magnetic disk will be 
removed. 

[0004] Although it will next go into an inspection process, in th?s inspection process, the deformation degree of <a magnetic- 
disk side or a projection measures whether it is within the limits of the number of regular, and height, and performs the 
quality judging of a magnetic disk. Although there are some surface-analysis methods of a magnetic disk, the approach of 
measuring a surface condition by the detection sensor, while rotating the finished magnetic disk is the inspection approach 
taken by the current Lord. There is a glide head as this detection sensor. Although the thing of various kinds of 
configurations is devised and practical use is presented with the glide head, it is becoming in use [ the minor diameter of a 

- magnetic disk, and the glide head in which the piezoelectric device was carried with the raise in recording density ] in recent 
years. This is because it has the description of an installation tooth space being lessened and being a high sensitivity 
property. The outline structure of the glide head for magnetic disks where the piezoelectric device was carried in drawing 4 

• as a detection sensor is shown. 
[0005] Drawing 4 is the perspective view showing the condition of having carried out opposite arrangement of the glide head 
20 at the magnetic disk (it omitting all over drawing), and is the configuration of having fixed the piezoelectric device 10 at 
the tooth back 5 of a slider 3 through direct or a spacer 7, and having attached the gimbal 2 in it further. Since induction of 
the charge is carried out to the electrode of a piezoelectric device 10, an inter-electrode electrical potential difference is 
taken out with lead wire 6. The ABS side 4 was made to counter a magnetic-disk side, and it arranges, and the arrow head A 
in drawing is the migration direction of a glide head, and is mostly in agreement with radial [ of a magnetic disk ]. Moreover, 
an arrow head B shows the hand of cut of a magnetic disk. On the other hand, as shown in drawing 5 , the gimbal 2 may have 
been made abbreviation parallel in the hand of cut of a magnetic disk, and a piezoelectric device will fix in a gimbal and this 
direction at this time. However, the actuation top is completely the same anyway. 

[0006] DrawingJ) is in the condition which explains the principle of operation of a glide head and observed the relative 
physical relationship of the glide head 20 and a magnetic disk 15 from just beside. First, the glide head 20 will fly the 15th 
page top of a magnetic disk, securing the necessary flying height h shown in drawing, if surfacing is started according to an 
operation of the airstream accompanying rotation of a magnetic disk 15 like the surfacing mold magnetic head and constant 
speed is reached. Now, if the glide head 20 collides with the projection 22 on a magnetic disk, an impulse wave spreads the 
inside of a slider 3, a piezoelectric device 10 will be reached and oscillating deformation will be carried out. At this time, 
induction of the charge is carried out to the electrode of a piezoelectric device 10, and a projection can be detected by 
taking out an inter-electrode electrical potential difference from lead wire 6. 

[0007] Furthermore, if it moves sliding the glide head 20 on magnetic-disk 15 front face after rotating a magnetic disk and 
securing the necessary flying height h, the contact collision with the ABS side 4 of a slider will take place to a projection 
higher than the flying height h or the part which deformed. If the physical relationship of the shock wave and magnetic disk 
which are generated at this time will be searched for, it is possible to carry out detection measurement of the substandard 
projection on the whole front face of a magnetic disk etc. Moreover, since a piezoelectric device has the response engine 
performance of about hundreds of kHz, it is easy to measure the front face of a magnetic disk with a very sufficient 
precision. On the other hand, drawing 1 is the configuration of the glide head by the piezoelectric device currently indicated 
by the publication-number No. 259759 [ six to ] official report. The configuration which the piezoelectric devices 11 and 12 
divided into two turned a mutually different polar polarization side to the tooth back of a conductive slider, and have pasted 
up on it is indicated so that it may illustrate. Since it is such a configuration, it becomes possible to take out the output of 
each piezoelectric device in a differential format, and increase of a detecting signal is aimed at, and a S/N ratio is improved. 
[0008] 

[Problem(s) to be Solved by the Invention] Recently, a raise in storage capacity and miniaturization of a magnetic disk drive 
are progressing with violent vigor. For example, the magnetic head for hard disks is in the situation which a miniaturization is 
advanced in order of mini size -> micro size -> nano size -> pico size, and will shift to nano size and pico size from now on. 
By such specification sequence of a miniaturization, gradual end stuffing of about 70% of each part dimension is performed 
for every 1 step ****, for example from micro size to nano size. Though natural, the magnitude of a record bit follows on 
becoming small, and the gap of a magnetic disk and the surfacing mold magnetic head, i.e., the flying height, has been 
minimum-ized in parallel to the miniaturization of the magnetic head itself below submicron one. To the trend of such a 
technique, with the conventional glide head, an engine-performance side to correspondence became difficult, and a radical 
cure is needed. Specifically, it is that reservation of the fixing tooth space of the piezoelectric device by miniaturization 
becomes difficult, and that the fall of sensibility takes place along with it. 

[0009] Since a glide head is miniaturized, while the magnitude of the slider itself also becomes small, reservation of the rigid 
fall of a slider or the installation tooth space of a piezoelectric device and a gimbal etc. becomes difficult and it becomes 
difficult to manufacture that it is ** of the conventional structure, faults, such as a fall of output voltage and aggravation of 
a S/N ratio, will be produced. Furthermore, it will become still more difficult to carry out manufacture supply of the magnetic 
disk for high recording density corresponding to the low flying height below submicron one cheaply. This invention will be 
made in order to conquer the technical problem of the conventional technique expressed above, and it will be described in 
detail below. 
[0010] 

[Means for Solving the Problem] This invention comes to hit on an idea of this invention, as a result of standing on ultimate 
principles, returning about a function and an operation of a glide head and repeating examination wholeheartedly, in order to 
solve the technical problem of the conventional technique. Hereafter, reference is made about the means of this invention, 
and an operation. Since it became difficult to secure a piezoelectric device or the fixing tooth space of a gimbal with the 
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miniaturization of a glide head as mentioned above about the technical problem of the conventional technique, it will ****** 
to the side-face side of a slider, and the section will be prepared. This overhang section can be installed not only in one side 
of a slider but in both sides if needed. By ******ing on both sides and preparing the section, the merit which can make the 
slider of the glide head which inspects the top face and inferior surface of tongue of a magnetic disk serve a double purpose 
as the same thing is also produced. Although this overhang section has the effectiveness of expanding a fixing tooth space, 
the following operations can be done so by preparing this overhang section. 

[001 1] That is, it is that the rigidity of a slider goes up. It becomes the thing which prepared in the side face of a slider and 
for which the section prepared the reinforcement member in the slider by ******j n g, and equivalence, and the flexural 
strength of a glide head can be increased. Furthermore, since, as for this overhang section, there is no effect in the 
surfacing property which is the basic function of a slider, it can choose the rigidity of a slider as a suitable value. This is 
being able to choose suitably the mechanical resonance frequency accompanying the rigidity of a slider having fallen, and the 

- oscillation mode, and it means that the degree of freedom of a design of a glide head becomes large. Furthermore, if it adds, 
since there is no increment in the dimension of the thickness direction of a slider and a center of gravity will not move low 
again, it is easy to take a dynamic balance. 

- [0012] Since a slider is miniaturized, it becomes impossible to disregard the mass of a piezoelectric device, and magnitude to 
a slider. By arranging a balance weight 71 on the opposite side of the installation of a piezoelectric device, as shown in 
drawing_2 R> 2, it becomes easy to make a magnetic-disk side make the posture of the slider under surfacing parallel. The 
ability to detect of a glide head can fully be demonstrated according to this operation, improvement in precision is attained, 
and reliable inspection can be carried out. Moreover, that putting side by side the same function as a balance weight in the 
flash section 52 of a slider agrees in the technical thought of this invention does not wait for a word by choosing suitably the 
amount of overhangs and thickness of the overhang section 51 and the overhang section 52 of the opposite side which a 
piezoelectric device 10 fixes as shown in drawing 3 . 

[0013] Furthermore, in order to secure the lead-wire connection with improvement in sensibility, and the electrode for 
voltage outputs, it is protruding a piezoelectric device from a slider and fixing. Although connection of the lead wire for the 
signal ejection of a slider and the inferior surface of tongue which fixes was difficult for it since the electrode of a 
piezoelectric device was formed in the top face and the inferior surface of tongue, by overflowing and fixing, the electrode by 
the side of an inferior surface of tongue can be exposed, and connection with lead wire is easily possible. Artificers have 
already proposed these by JP,4-103026,A. Since the flash section of a slider makes the same operation as a cantilever, the 
impulse wave which has spread the interior of a slider can make the trailer of this flash section excited, and, for this reason, 
can catch an impulse wave with sufficient result sensibility. 

[0014] When forming a slider with an electrical conducting material like alumina titanium carbide, acquiring the same 
operation is easily understood by inserting and assembling glass or an electrical insulation material 7 like an alumina between 
a slider and a piezoelectric device. Even when such a configuration is chosen, it goes into the technical thought of this 
invention. 
[0015] 

[Embodiment of the Invention] Drawing 1 is the perspective view of the glide head by this invention. It is the configuration 
which ******ed to the lateral portion of a slider 3, formed the section 51 so that it might illustrate, and fixed the 
piezoelectric device 10 to the anti-ABS side 5. Furthermore, a piezoelectric device 10 is in the condition protruded from the 
overhang section 51, and is arranged to a medium outflow side. Moreover, the output voltage of a piezoelectric device 10 is 
taken out from a top face and an inferior surface of tongue with lead wire 6, and is outputted outside through the insulating 
tube prepared in the gimbal 2. 

[0016] Other examples by this invention are shown in drawing 2 and 3. In this case, it ******s on both sides of a slider 3, 
and the section is prepared, and although drawing 2 is the overhang section 51 of bilateral symmetry, the overhang sections 
51 and 52 of drawing 3 are changing thickness or overhang die length, respectively. In the glide head shown in drawing 2 , it 
can respond to the top face or the object for inferior surfaces of tongue of a magnetic disk by changing the installation part 
of a piezoelectric device 10 and a balance weight 71 in a single slider configuration. Moreover, with the glide head of drawing 
3 , migration of the center of gravity by loading of a piezoelectric device, gap of a dynamic balance, etc. are amended. 
[Effect of the Invention] It becomes possible to obtain the glide head for magnetic disks corresponding to high recording 
density by this invention. It is the configuration of having been suitable for the glide head miniaturized especially, and a 
detection property can also improve. 
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[Brief Description of the Drawings] 

[Drawing 1] The perspective view showing the example by this invention 
[Drawing 2] Structural drawing of a glide head showing other examples by this invention 
[Drawing 3] Structural drawing of the glide head of othe/ examples by this invention 
[Drawing 4] Structural drawing of the conventional glide head ' 
[Drawing 5] Structural drawing of the conventional glide head 
[Drawing 6] The principle-ol^operation Fig. of a glide head 
[Drawing 7] Structural drawing of the conventional glide head 
[Description of Notations] 
2 ... Gimbal 3 ... Slider 4 ... ABS side 
- 5 ... Anti-ABS side (slider tooth back) 6 ... Lead wire 7 ... Electrical insulation material 
10, 11, 12 ... Piezoelectric device 15 ... Magnetic disk 20 ... Glide head 
22 ... Projection 51 52 ... Overhang section 71 ... Counter balance weight 
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DRAWINGS 



[Drawing 1] 

5 3 




[Drawing 2] 




[Drawing 3] 
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[Drawrng 4] 




[Drawing 6] 

2 




[DrawingJ7] 
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